Acid and superacid solids were evaluated in n-butane isomerization to produce isobutane. The combined dealumination and sulfatation of the starting Hmordenite zeolite improves the activity and selectivity of the catalyst.
INTRODUCTION
Isobutane is one of the most important basic chemicals in the modern petrochemical industry, extensively used for the production of methyl tert-butyl ether and ethyl tert-butyl ether which are used as oxygenate booster additives in the new reformulated gasoline [1, 2] . _________________________ *Corresponding author. E-mail: lalainea@ufba
The skeletal isomerization of n-butane is the main route to obtain isobutane, with a worldwide production reaching millions of tonnes per year [1] [2] [3] [4] . Inorganic acids or Lewis acids have been employed as catalysts in direct transformation of n-butane. However, due to enviromental pollution concerns and also in order to solve the problems of corrosion, there is a strong incentive for developing non-contaminating solid catalysts [5] .
Therefore, severals studies have reported different aspects on the use of solid acids as heterogeneous catalysts for this reaction [3] [4] [5] [6] . A wide range of substances, particulary bifunctional Pt-AlCl 3 /alumina, sulfate metals oxides, zeolites and zeotypes are able to catalyze the n-butane transformation, but sulfated zirconia (SZ) has been recognized as better than any other known catalysts since it has very strong acid sites whose conjugated anions can stabilize the unstable primary carbocation intermediate formed during the reaction at temperatures lower than 200 o C [3, 7] . The reaction can also occur via a bimolecular mechanism over involving a C 8 + carbenium ion as intermediate [8] .
The incorporation of metals and metal oxides on SZ strongly influence the catalytic behavior and improve its catalytic activity [3] . However, the strong catalyst decay is observed during the n-butane isomerizatin with SZ, due to the formation of coke. Thus, the use of monofunctional zeolite with strong acidity such as mordenite is an alternative way to produce isobutane, as reported in another work [9] . The present work deals with the development of acid and superacid catalysts based on modified dealuminated mordenites for the isomerization of n-butane to produce isobutane.
EXPERIMENTAL
The Na-Mor was provided by Société Chimique Grande Paroisse and converted into the acid form by three successive ion exchanges with a 1 mol L -1 ammonium chloride solution using 50 mL of the solution per gram of zeolite at 80°C for 8 h. Dealumination was performed on the exchanged solid as proposed by Almanza et al. [10] , using a steam partial pressure of 12.5 kPa, for approximately 9 h. Then the solid was refluxed in hydrochloric acid (3 mol. L -1 ) at 80°C for 1 h and subsequently washed in order to remove chloride species. A final calcination was performed under air at 500°C for 2 h, leading to the dealuminated mordenite sample, labelled DM.
Sulfated dealuminated mordenite (SM) was prepared by treating 1 g of DM with a 0.1 mol L -1 sulfuric acid solution (50 mL of solution for 1 g of DM). Impregnation of the sulfate was carried out for stirring 4 h with a buffer (pH=3-5), followed by vacuum filtration and drying at 80°C. The solid was then calcined under air flow at 500°C for 2 h.
